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Subject: Operation BUSTER-~JANGLE

Operation BUSTER-JANGLE, the second series of atmospheric nuclear
weapon tests conducted at the Nevada Proving Ground (NPG),*
consisted of seven nuclear detonations. Four of the detonations
were airdrops. The other three shots consisted of one tower, one
surface, and one underground detonation. The surface and
underground detonations were the first of either type at the NPG.
Operation BUSTER-JANGLE lasted from 22 October to 29 November
1851 and involved an estimated 9,000 Department of Defense (DOD)
personnel in observer programs, tactical maneuvers, damage
effects tests, scientific and diagnostic studies, and support
activities. The series was intended to test nuclear devices for
possible inclusion in the weapons arsenal and to improve military
tactics, equipment, and training.

Department of Defense Involvement

Approximately 6,500 DOD personnel at Operation BUSTER-JANGLE took
part in Exercises Desert Rock I, 1I, and III, Army programs
involving members of all four armed services. The remaining DOD
personnel provided support for the Desgert Rock exercises or
participated in scientific activities.

Exercise Desert Rock I was conducted at Shot DOG, and Exercises
Desert Rock II and III were conducted at Shots SUGAR and UNCLE,
respectively. The troop exercises were the first staged by the
Armed Forces during continental nuclear weapons testing. The
Desert Rock exercises included observer programs, tactical
maneuvers, and damage effects tests. Observer programs,
conducted at Shots DOG, SUGAR, and UNCLE, generally involved
lectures and briefings on the effects of nuclear weapons,
observation of a nuclear detonation, and a subsequent tour of a
display of military equipment exposed to the detonation.
Tactical maneuvers, conducted after Shot DOG, were designed both
to train troops and to test military tactiecs. Damage effects
tests, conducted at Shots DOG, SUGAR, and UNCLE, were performed
to determine the effects of a nuclear detonation on military
equipment and field fortifications. Support for Exercises Desert
Rock I, II, and III included radiological safety, security,
transportation, communications, construction, and logistics
services. During BUSTER-JANGLE, approximately 2,500 support
troops, primarily from units of the Sixth Army, were present at
Camp Desert Rock to provide such services.

*Renamed the Nevada Test Site in 1955.



The Atcomic Energy Commission (AEC) and the DOD conducted scien-
tific studies to assess the effects of the nuclear detonatioas.
d Scientists and technicians from these agencies placed gauges,
l& detectors, and other equipment around the point of detonation in

: the weeks before each scheduled nuclear test. After each
detonation, when the Test Director had determined that the area
- was radiologically safe for limited access, these participants
- . returned to the test area to recover equipment and gather data.

= The Air Force Special Weapons Command (SWC) provided military
support, including weather and air support activities, for the
- test organization.

Summaries of BUSTER-JANGLE Nuclear Events

. The seven BUSTER~JANGLE events are summarized in the accompanyving
i table. The accompanying figure shows the ground zeros of the
seven shots. The three events involving the largest numbers of
DOD participants were Shots DOG, SUGAR, and UNCLE,

o Shot DOG, an airdropped nuclear device, was detonated with a

o vield of 21 kilotons at 0730 hours on 1 November 1951. The shot
4 was fired 1,417 feet above the terrain of Area 7, Yucca Flat.

= As part of Exercise Desert Rock I, the armed services fielded a
;i troop observer program with 2,796 participants, a tactical troop
-~ - maneuver with ¥83 participants, and damage effects tests with 60

- participants. All troops observed the shot from a location 11
) kilometers south of ground zero.

The following Army units conducted the tactical maneuver at Shot

DOG :

' UNIT HOME STATION
13 1st Battalion, 188th Airborne Infantry Camp Campbell,
R Regiment, 11th Airborne Division Kentucky

. 3rd Medical Platoon, 188th Camp Campbell

Airborne Medical Companv
Platoon, Company A, 127th Engineer Camp Campbell
Battalion
ai Battery C, 546th Field Artillery Fort Lewis,
Battalion Washington
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The Army units formed a Battalion Combat Team (BCT) for the
maneuver. During the weeks preceding the shot, BCT personnel dug
foxholes and built gun emplacements and bunkers in a tactical
defensive position southwest of ground zero. Several hours
before the shot, the BCT and observers went by truck and bus
convoy intoc the forward area. They proceeded to the observation
point about 11 kilometers from grouind zero, where they witnessed
Shot DOG. After the detonation, the troops moved hy convoy to
their tactical defensive position, where they viewed the effects
of the nuclear detonation on the fortifications. The BCT then
proceeded in an attack formation to its objective. The objective
was southwest of ground zero; at its closest point, it was 460
meters from ground zero. The BCT was accompanied by radiological
safety monitors and was preceded by radiation survey teams who
determined the limits of safe advance. After reaching the
objective, the troops toured two equipment displays 900 and 1,350
meters south of ground zero. The troops were then trucked to a
display position over six kilometers south of ground zero.

During these activities, Human Resources Rqﬁearch Office
personnel tested the troops to determine their psychological
reactions to the detonation.

In addition to Desert Rock I participants, about 300 DOD
personnel participated in scientific projects coordinated by the
test organization at Shot NDOG, Approximately 300 SWC personnel
from the 4925th Test Group (Atomic) and the 4901st Support Wing
(Atomic) performed support missions.

Shot SUGAR, the first surface detonation at the NPG, was fired
with a yield of 1.2 kilotons at 0900 hours on 19 November 1951,
The SUGAR device was detonated 3.5 feet above the ground in Area
9, Yucca Flat. The initial survey detected onsite fallout to the
north of ground zero.

As part of Exercise Desert Rock 11, the armed services conducted
a troop observer program and damage effects tests. The
observers, who were from the Army, witnessed the shot from a
location nine kilometers south of ground zero. At least one day
after the shot, the observers toured the displav areas in a bus
convoy. Five ten-man evaluation teams also toured the equipment
displays on 20 November., One team came from each of the
following Camp Desert Rock sections: Chemical, Signal, Engineer,
Ordnance, and Quartermaster. The teams reentered the forward
area during the next five days to retrieve test equipment.

About 550 DOD personnel participated in scientific projects
conducted by the two test units at Shot SUGAR. Approximately 450
SWC participants performed support missions. Perhaps an addi-
tional 100 DOD personnel worked for various units coordinated by
the test organization,

Shot UNCLE, the first underground nuclear detonation at the NPG,
was fired with a vield of 1.2 kilotons at 1200 hours on
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29 November 1951, The nuclear device was detonated 17 feet >
> beneath the ground in Area 10 of Yucca Flat. The initial survey
¥ showed onsite fallout north of ground zero.

' Exercise Desert Rock III activities were similar to those of
- Exercise Desert Rock I1I. The armed services conducted a troop
E - observer program at UNCLE with 202 Army participants. The .
observers witnessed the shot from a location 9.5 kilometers
southwest of ground zero. Two days after the shot, they viewed
display areas from buses. About 60 participants from the same
Camp Desert Rock sections that had participated at Shot SUGAR
conducted damage effects tests.

S KRR APRRERSRI

- In addition to Desert Rock participants, approximately 650 DOD

- personnel participated in scientific projects conducted by the
i two test units at Shot UNCLE. About 550 SWC participants

- performed support activities, including cloud-sampling, courier,
- cloud-tracking, and aerial survey missions. Perhaps another

- 125 DOD personnel worked for various units coordinated by the

[ test organization,

b
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i Safety Standards and Procedures

3 e

. The Atomic Energy Commission established safety criteria to

' minimize individual exposure to icnizing radiation while allowing
. participants to accomplish their missions. The AEC established a
- limit of 1 roentgen of whole body gamma exposure for participants
g in Exercise Desert Rock I and a limit of 3 roentgens for partici-
& pants in Exercises Desert Rock II and III, test organization, and
- SWC activities, SWC sampling pilots and crews were authorized to
= receive up to 3.9 roentgens because their mission required them .
to penetrate the clouds resulting from the detonations. <

Although the Test Manager was responsible for the radiological E
sarety of all participants at BUSTER-JANGLE, Exercises Desert
Rock I, II, and III, the test organization, and SWC each had
responsibility for implementing radiological safety procedures
for its personnel. The AEC assisted with radiological safety
activities for the Desert Rock exercises. The Test Manager was
responsible for the safety of test organization personnel at the
L . NPG and for the radiological safety of individuals residing

o within a 320-kilometer radius of the NPG. The Radiological
Safety and Health Unit, composed of personnel from the Los Alamos
- Scientific Laboratory (LASL), the armed services, and various

. civilian groups performed onsite and offsite radiological safety
4 operations. The Radiological Safetyv Officer, who was appointed
by the Test Director, was from LASL and headed this unit. Radio-
logical safety procedures for SWC personnel at Indian Springs Air
Force Base were implemented by the 4925th Test Group (Atomic).
For SWC personnel at Kirtland Air Force Base, the 4901st Support
Wing (Atomic) handled these procedures.




Although the missions of each organization required different
activities and separate radiation protection plans and staffs,
the general procedures were similar:

= ¢ Orientation and training - preparing radiological
b monitors for their work and familiarizing partici-
= pants with radiological safety procedures.

,;i ® Personnel dosimetry - issuing, exchanging,
developing, and evaluating film badges to determine
gamma exposure

e Use of protective equipment - providing clothing,
respirators, and other protective equipment

; ® Monitoring - performing radiological surveys and
- controlling access to radiation areas

® Briefing - informing observers and project personnel
of radiation characteristics and the current
radiation intensities in the test area

vt
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e Decontamination - detecting and removing contamina-
tion from personncl and equipment to prevent its
spread to uncontrolled areas.

Radiation Exposures at BUSTER-JANGLE

As of June 1982, 6,830 participants in BUSTER-JANGLE events had
been identified by name. Film badge data for 2,642 of these
participants are presented in the final table of this fact sheet,
"Summary of Dosimetry for Operation BUSTER-JANGLE."
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SUMMARY OF OPERATION BUSTER-JANGLE EVENTS (1951)

w

s | § | 8| g | 8 | B E

< 0 o Q w 7 2

Sponsor LASL LASL LASL LASL LASL DOD DOD/LASL
Planned Date 19 October 23 October 26 October 23 October | 1 November | 15 Novernber | 29 November
Actuai Date 22 October 28 October 30 October 1 November | 5 November { 19 November | 29 November
Local Time 0600 0720 0200 073 0830 osuo 1200
NPG Location Asea 7 Area 7 Area 7 Area 7 Asea 7 Area 9 Area 10
Tvpe Tower Airdrop Airdrop Airdrop Ardrop Surface Underground
Hoight of Burst (feet) 100 1,118 1,132 1,477 1.3 35 -17
Yield {kiladtons) <01 35 14 il 3 12 1.2
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PREFACE

Between 1945 and 1962, the U.S. Government, through the
Manhattan Engineer District and its successor, the Atomic Energy
Commissicn (AEC), conducted 235 atmospheric nuclear weapons tests
at sites in the United States and in the Atlantic and Pacific
Oceans. In all, an estimated 220,000 Department of Defense (DOD)
participants, both militai'y and civilian, were present at the
tests., Of these, approximately 90,000 participated in the atmo-
spheric nuclear weapons tests conducted at the Nevada Proving

Ground (NPG),* northwest of Las Vegas, Nevada.

In 1977, 15 years after the last above-ground nuclear
weapons test, the Center for Disease Control** noted a possible
leukemia cluster among a small group of soldiers present at Shot
SMOKY, a test of Operation PLUMBBOB, the series of atmospheric
nuclear weapons tests conducted in 1957. Since that initial
report by the Center for Disease Control, the Veterans Adminis-
tration has received a number of claims for medical benefits from
former military personnel who believe their health may have been

affected by their participation in the weapons testing program.

In late 1977, the DOD began a study to provide data to both
the Center for Disease Control and the Veterans Administration on

potential exposures to ionizing radiation among the military and

*Renamed the Nevada Test Site in 1955. Some of the documents
written during Operation BUSTER-JANGLE, however, refer to the
area as the NTS.

**The Center for Disease Control is part of the U.S. Department
of Health and Human Services (formerly the U.S. Department of
Health, Education, and Welfare).




civiltian participants in atmospheric nuclear weapons testing.
Tne DOD organized ar effort to:

e Jdentify DOD personnel who had taken part in the
atmospheric nuclear weapons tests

o Determine the extent of the participants' exposure
to jonizing radiation

® Provide public disclosure of information concerning

participation by DOD personnel in the atmospheric
nuclear weapons tests.

METHODS AND SOURCES USED TO PREPARE THIS VOLUME

This report on Operation BUSTER-JANGLE is hrased on the
military and technical documents associated with each of the
atmospheric nuclear weapons tests. Many of the documents
pertaining specifically to DOD participation in Operation BUSTER-
JANGLE were fdound in the National Archives, the Defense Nuclear
Agency Technical Library, and the Office c¢f Air Force History.

In most cases, the surviving historical documentation of
activities conducted during Operation BUSTER-JANGLE addresses
test specifications and technicail information, rather than
personnel data. Moreover, the available documents sometimes have
incousistencies in vital facts. These contradictions have been

resolved when possible, or otherwise bhrought to the attention of
the reader.

For several of the Desert Rock exercises and test organi-
zation projects discussed in t}is volume, the only documents
available are the Sixth Army Desert Rock operation orders and the
Test Director's schedule of evants from "Operation Order 1-51."
These sources detail the plans developed by DOD and AEC personnel
prior to Operation BUSTER-JANGLE. It is not known if all the
projects addressed in the planning documents were conducted
exactly as planned. Although some of the after-action documents

summarize the projects performed during the series, they do not

10
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always supply shot-specific information. 1In the absence 0of shot-
specific after-action reports, projects are described according
to the way they were planned. The references indicate whether
the description of activities is based on the schedule of events,

operation orders, or after-action reports.

This volume uses the project titles and agency designations
given in "Operation BUSTER, Final Report" and "Summary Report:
Weapons Effects Tests, Operation JANGLE." Information on the
dates and yvields of the detonations, fallout patterns, meteoro-
logiczal conditions, and nuclear cloud dimensions is taken from
General Electric Company-TEMPO's Compilation of Local Fallout
Data from Test Detonations 1945-1962, Extracted from DASA 1251,

Volume 1, except in iunstances where more specific information is
available elsewhere,

ORG/.NIZATION OF BUSTER-JANGLE SERIES REPORTS

This volume details participation by DOD personnel in Opera-
tion BUSTER- JANGLE, the second atmospheric nuclear weapons
testing se.ies conducted at the NPG., Two other publications
address DOD activities during Operation BUSTER-JANGLE:

® Multi-shot volume: Shots ABLE to EASY, the First

Five Tests of the BUSTER-JANGLE
Series

® Multi-shot volume: Shots SUGAR and UNCLE, the Final

Tests of the BUSTER-JANGLE
Series.

The volumes addressing the test events of Operation BUSTER-JANGLE
are designed for use with one another. The series volume
provides general information, such as a discussion of the
historical background, organizational relationships, and radio-
logical safetv procedures. In addition, it addresses the overall
objectives of the operation, describes the lavout of the NPG, and
contains a bibliographv of all works consulted in the preparation
of the three BUSTER-JANGLE reports. The multi-shot volumes
combine shot-specific descriptions for the seven BUSTER-JANGLE

11
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) nuclear events., These volumes contain bibliographies only of the

ff sources referenced in each of the two texts., Descriptions of :
_{@ activities concerning any particular BUSTER-~-JANGLE shot may be f]
supplemented by the general radiological safety and organiza- -
tional information contained in this volume.

i This volume is divided into six chapters. Chapter 1 pro- A
' vides background information on Operation BUSTER-JANGLE,
including an explanation of the historical context of the series,

a description of the NPG, a summary and comparison of the seven

PP S

events in the series, and a summary of the activities of DOD
participants. Chapter 2 describes the test organization and
Fxercise Desert Rock, the two groups with major DOD participation
at Operation BUSTER-JANGLE. This chapter defines the responsi-
'i; bilities of each group in planning, administering, and supporting

the various nuclear test events and in conducting other activi-
ties in conjunction with those tests. Chapter 3 discusses the

Exercise Desert Rock I, II, and IIIl military maneuvers conducted
during the series, and chapter 4 describes the scientific experi- oy

T

- ments and support activities coordinated by the test organization

:¥5 and engaging DLDOD personnel. Chapters 3 and 4 define the objec-

j tives of the activities, describe the planned and actual pro-
cedures, and indicate at which shots the programs were conducted.

SNV & PRCTARR TS

Chapter 5 describes the radiological safety criteria and pro-
cedures in effect for each of the DOD groups with significant

participation. Chapter 6 is a study of the results of the
o radiation protection program during Operation BUSTER-JANGLE,
including an analysis of film badge readings for DOD personnel.

£ IR SRR

The information in this report is suppiemented by the

1% Reference Manual: Background Materials for the CONUS Volumes.

' The manual summarizes information on radiation physics, radiation
health concepts, exposure criteria, and measurement techniques.
Tt also has well as a list of acronyms and a glossary of terms
used in the reports addressing test events in the continental
United States.

12
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CHAPTER 1

INTRODUCTION

; Operation BUSTER-JANGLE, the second series of atmospheric

T T v P a0 s v -

nuclear weapons tests conducted at the Nevada Proving Ground,

consisted of seven nuclear detonations. This test series lasted

- from 22 October through 29 November 1951 and involved about 9,000

Department of Defense personnel in observer programs, tactical

i maneuvers, and scientific and diagnostic studies. The operation

'; was intended to test nuclear weapons for possible inclusion in :
the defense arsenal and to improve militayy tactics, equipment, L
and training.

This volume summarizes information on the organizations,
3; procedures, and activities of Operation BUSTER-JANGLE. The

background information in this chapter includes:

g s e

o ® A discussion of the histeorical background and the
. 1N establishment of Operation BUSTER-JANGLE

L o'l

A

.":-;“4*'1:“4 Ey

® A description of the NPG

® A synopsis of the seven individual nuclear events

VN e WYL

i ® An overview of DOD participation at this test

. series,

This information provides a basis for understanding the nature
and extent of DOD participation discussed in more detail in -
subsequent chapters of this volume and in the BUSTER-JANGLE
multi-shot reports.

ig 1.1 INTERNATIONAL BACKGROUND AND THE ESTABLISHMENT OF OPERATION
k", BUSTER-JANCLE

2z The origin of Operation BUSTER-JANGLE and all U.S. nuclear
test series can be traced to the post-World War II tension

3 19




‘between the United States and the Soviet Union. Bxpecting
eventual Soviet development of nuclear weapons, the United States
continued to expand its nuclear arsenal to maintain superiority
over its most potentially dangerous adversary. The Soviet Union
exploded its first nuclear device in 1949, well ahead of
expectations. Operation BUSTER-JANGLE was an outgrowth of
America's reaction to the Soviet threat.

This series was planned as two separate weapons testing
programs: Operation BUSTER and Operation JANGLE. In November
1950, the AEC notified the DOD that plans were underway to
conduct nuclear weapons development tests, to be called Operation
BUSTER, in the fall of 1951 at the NPG. On 12 February 1951, the
Armed Forces Special Weapons Project (AFSWP) presented an outline
to the Joint Chiefs of Staff concerning military participation in
the BUSTER tests. On 8 March 1951, AFSWP asked the Departments
vf the Army, Navy, and Air Force to submit proposals for projects
to be conducted during the operation. During the spring of 19561,
the AFSWP Research and Development Board reviewed the proposals
and approved a comprehensive testing program. The BUSTER tests
were to evaluate new devices developed by the Los Alamos
Scientific Laboratory (LASL) and to obtain data on the basic
phenomena associated with these devices.

Plans for Operation JANGLE, consisting of the first under-
ground and surface detonations, originated with Operation
CROSSROADS, conducted at Bikini in 1946. Scientific studies of
the underwater CROSSROADS detonation led to inquiries concerning
the effects and possible military value of an underground nuclear
detonation. The Joint Chiefs of Staff obtained AEC agreement to
conduct tests involving an underground and a surface nuclear

20
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detonatioin. The general objectives of the tests were to deter-
mine the effects of an underground and a surface detonation and

to study the devices for inclusion in the nuclear arsenal (55).%*

During 1950, the AEC and the DOD looked for a suitable test
site, They considered locations in the Pacific and Atlantic
Oceans, as well as within the continental United States., They
eventuallv selected Amchitka Island, one of the Aleutian Islands,
as the site for the tests, to be called Operation WINDSTORM and
to be conducted from 15 September to 15 November 1951. In late
September 1950, the Joint Chiefs of Staff approved the site and
schedule and delegated responsibility to the Chief of Naval
Operations for administering the testing. On 30 November 1950,
President Truman endorsed the plans for Operation WINDSTORM (55).

AFSWP then asked the Army, Navy, and Air Force to submit
proposals for projects they wanted to conduct during the two
nuclear events. Upon receiving proposals from the armed
services, the AFSWP Research and Development Board developed a
comprehensive test program. In so doing, the Board recommended
that the tests be conducted not at Amchitka Island but within the
continental United States (55).

On 28 March 1951, representatives of AFSWP, the AEC, and the
Joint Chiefs of Staff met to consider the location of the test
site. They decided that the tests should be conducted at the NPG
and be coordinated bv the Air Force. The two nuclear events were
subsequently renamed Operation JANGLE (55).

Because BUSTER and JANGLE were then both scheduled for the
fall of 1951 at the NPG, AFSWP recommended that the two series be

*A11 sources cited in the text are listed alphabetically and
numbered in the Bibliography at the end of this volume,
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conducted as consecutive phases of one series, Operation BUSTER-

;f JANGLE. On 19 June 1951, the AEC approved this AFSWP recommenda- g
tion (55). j

1.2 THE NEVADA PROVING GROUND

Operation BUSTER-JANGLE, like Operation RANGER earlier that

.. year, was conducted at the Nevada Proving Ground. Originally
' established by the AEC in December 1950, the NPG is located in

Y

the southeastern part of Nevada, 100 kilometers* northwest of Lts
Vegas, as shown in figure 1-1.

The NPG, depicted in figure 1-2, is an area of high desert
and mountain terrain encompassing approximately 1,600 square
kilometers in Nye County., On its eastern, northern, and western
ﬂx boundaries, it adjoins the Nellis Bombing and Gunnery Range, of 5
which it was originally a part. The NPG has been the location :
for the atmospheric nuclear weapons tests conducted within the
.. continental United States from 1951 to the present.

T - "ew v

; The BUSTER-JANGLE shots were detonated in Yucca Flat, a

lj 320-square-kilometer desert valley surrounded by mountains.

t; Situated in the north-central part of the NPG, Yucca Flat is
approximately 4,000 feet above mean sea level. The Control
Point, which consisted of several permanent buildings, was on the

Y

N T Lol 2 )

'i;. west side of Yucca Pass, which permitted visual observation of
Yucca Flat to the north. Power and timing cables led from the
control building to each test area. The Control Point was also ’
the location of decontamination facilities for personnel and

vehicles returning from the testing areas and for the Air

Operations Center, which controlled all aircraft conducting test _
support missions over the NPG, ;

s *Throughout this report, surface distances are given in metric
- units. The metric conversion factors include: 1 meter = 3.28
. feet; 1 meter = 1,09 yards; and 1 kilometer = 0.62 miles.
Altitudes and other vertical distances are given in feet.
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Camp Mercury, at the southern boundary of the NPG, was the
base of the test organization. Camp Mercury provided office and
living quarters, as well as laboratory facilities and warehouses,
for the participants in various AEC and DOD test activities.

Indian Springs Air Force Base (AFB), located 30 kilometers
east of Camp Mercury, and Kirtland AFB in New Mexico served as
the principal staging and decontamination areas for Air Force
aircraft participating in Operation BUSTER-JANGLE.

Camp Desert Rock, headquarters of the Desert Rock exercises,
was just off the NPG, three kilometers southwest of Camp Mercury.
Camp Desert Rock consisted of Quonset huts and semi-permanent
structures augmented by trailers and tents. The camp was
established during Operation BUSTER-JANGLE to serve as a base for
the first military training maneuvers conducted during a nuclear
test series: Exercises Desert Rock I, II, and III. During
BUSTER-JANGLE, Camp Desert Rock housed several thousand DOD
personnel (57; 60).

1.3 SUMMARY OF OPERATION BUSTER~JANGLE EVENTS

During the planning for Operation BUSTER-JANGLE, the AEC
directed LASL and the DOD to indicate experimental areas that
could be pursued during the 1951 test series., Based on the
responses of these two organizations, the AEC srcheduled the seven
events listed in table 1-1.,* The first BUSTER-JANGLE detonation
occurred on 22 October after a three-day delay. Inclement
weather and technical difficulties caused delavs in all the tests
except for Shot UNCLE, fired as planned on 29 November as the
final event of the series. Shots DOG, SUGAR, and UNCLE, which

*As seen in table 1-1, Universal Transverse Mercator (UTM)
coordinates are used in this report. The first three digits
refer to a point on an east-west axis, and the second three
digits refer to a point on a north~south axis. The point so
designated is the southwest corner of an area 100 meters square.
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Table 1-1: SUMMARY OF OPERATION BUSTER-JANGLE EVENTS (1961)

Shat bt _

s | B | 8 ¢ | 5| & | ¢

L @ (35 w 2
Sponsor LASL LASL LASL LASL LASL DOD DOD/LASL
Planned Date 19 October 23 October 28 Octobet 29 October | 1 November | 16 November | 28 Novernber
Actual Date 22 Qctobar 28 October 30 October | 1 November | 5 November | 19 November | 29 Novernber
Local Time 0800 0720 0700 o730 0830 0900 1200
NPG Location Area 7 Area 7 Area 7 Area 7 Area7 Area 9 /0810
UTM Coordinates 260042 870045 870045 871044 867063 664097 850139
Type Tower Airdrop Airdrop Airdrop Airdrop Surface Undergrourd
Height of Burst (feet) 1(.1.) 1,118 1,132 1.417 1,314 35 -17
Yield {(kilotons) <0.1 35 14 2 AN 1.2 12
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involved Desert Rock 2xercises, engaged the largest numbers of
DOD participants (57; 60).

1.4 DEPARTMENT OF DEFENSE PARTICIPANTS AND ACTIVITIES

An estimated 9,000 military and civilian DOD personnel
participated in Operation BUSTER-JANGLE. Approximately 70
percent of these participants took part in Desert Rock
operations. According to the Desert Rock I final report,
Exercise Desert Rock I activities at Shot DOG involved 3,700
participants (57). The documentation is not as complete for
Exercises Desert Rock II and III. Only two sources, a bus roster
and a report by an officer observer, give DOD personnel totals
for Desert Rock III activities at Shot UNCLE. These documents
state that 135 Camp Desert Rock observers and 67 officer
observers took part in Desert Rock III (10; 59). No personnel
totals are documented for Desert Rock II exercises at Shot SUGAR.

According to the Desert Rock I final report, 2,500 support
troops were attached to Camp Desert Rock for Shot DOG (57).
Because there were fewer DOD participants at Desert Rock II and
I11I, the number of support personnel was reduced after Desert
Rock 1I.

The remaining 2,500 DOD personnel, 30 percent of the DOD
participants, either assisted in the administration of BUSTER-
JANGLE, provided air or ground support, or took part in the
scientific and diagnostic programs conducted by the two test
units of the AEC test organization, the principal authority for
planning and directing the series.

The five BUSTER shots (ABLE, BAKER, CHARLIE, DOG, and EASY)
were concentrated on AEC weapons development but, nevertheless,
had by far the majority of DOD participants. Desert Rock troop

27
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maneuvers were restricted to Operation BUSTER. The two JANGLE
:g shots (SUGAR and UNCLE) were intended to test weapons effects.

{g DOD field participants in these events were essentially limited
&H to observers and to personnel who provided support to the Weapons
AN Effects Test Unit.
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CHAPTER 2

{ FUNCTIONS OF THE ADMINISTRATIVE ORGANIZATIONS
DURING OPERATION BUSTER-JANGLE

. The test organization and Exercises Desert Rock I, II, and

A IIT managed the many activities associated with Operation BUSTER-
JANGLE. This chapter discusses the organizational structures of

? these groups as a basis for describing their activities in

chapters 3 and 4.

The test organization was principally staffed by representa-
tives from both the Atomic Energy Commission and the Department
of Defense. The primary responsibilities of this organization
were to schedule and detonate the nuclear devices and to evaluate
the results of each detonation. The Test Manager and his staff
performed the first function, while the Test Director and his
staff were responsible for the second. Section 2.1 of this
chapter describes the roles and responsibilities of both the Test
Manager and the Test Director.

Exercises Desert Rock 1, II, and III were staffed and
administered by the Army. Desert Rock functioned separately from
the test organization, with liaison between the two groups to
ensure that Desert Rock training programs did not interfere with
the scientific programs of the test organization. Army personnel
from various units served either as support troops or as exerclse
troops, as described in section 2.2. During their period of
participation, troops resided at Camp Desert Rock. Support
troops provided such services as security and law enforcement,
radiological safety, medical care, transportation, construction,
communications, food, and laundry. Exercise troops were assigned
to Camp Desert Rock for periods of one to several weeks to
participate in a particular military training program.

29
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In addition @o those from the AEC and DOD, participants at
BUSTER-JANGLE included employees of other Federal agencies,
research laboratories, and private firms under contract to the
Government. DOD personnel also participated in the activities of
many of these organizations.

2.1 THE TEST ORGANIZATION

The Atomic Energy Commission and the Department of Defense
shared responsibility for planning and implementing the
atmospheric nuclear weapons test program. The AEC was respon-
sible for exploring and developing new areas of nuclear weapons
technology, while the DOD was to incorporate the weapons into the
military defense program.

The Director of the AEC Division of Military Application,
wio was a member of the Armed Forces, supervised nuclear test
soerations from AEC headquarters in Washington, D.C. This
individual delegated onsite responsibility for test preparations
at tne Nevada Proving Grouad to the Manager of the AEC Santa Fe
Operations Office. This responsibility included supervising the
preparation and use of the various test areas at the NPG and
managing the necessary AEC contractor support for each agency
involved in test activities. Prior to Operation BUSTER-JANGLE,
the Directur of the Division of Military Application had
appointed the Manager of the Santa Fe Operations Office as the
Test Manager of the test organization at the NPG. Figure 2-1
shows the structure of the test organization and the Desert Rock
exercises within the Federal Government (1; 14; 15; 61).

In mid-1951, the Air Force Chief of Staff, in his capacity
as executive agent for the coordination of milita:y nuclear test
programs and military support to the AEC, designated the Special

Weapons Command (SWC) as the DOD agency responsible for coordi-
nating military participation and military support for the
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continental nuclear test program. The Commanding General of SWC
delegated this responsibility to a Special Projects Officer, who
) (g became the Commanding General's representative at the NPG, He
'?3 and his staff established direct liaison with the AEC Santa Fe
Sg Operations Office and Exercise Desert Rock officials (47; 55;
o 58; 61).

Although SWC was in charge of overall military activities
for BUSTER-JANGLE, the Commanding General of the Sixth U.S. Army
had direct command of Desert Rock activities. The Joint Chiefs
of Staff supervised Exercise Desert Rock through the Office,
Chief of Army Field Forces (57; 69).

2.1.1 Test Manager's Organization

The Test Manager was responsible for the overall direction
of Operation BUSTER-JANGLE. This responsibility included
deciding whether or not to proceed with a shot as planned, coor-
dinating the agencies involved in the weapons development and
weapons effects projects, and supervising the staff units that
performed support functions for the test participants.,

The Test Manager was assisted by personnel from the AEC
Santa Fe Operations Office, AEC contractors, and various DOD
agencies, Figure 2-2 shows the elements of his staff (55).

The Advisory Panel consisted of representatives from SWC and
scientists from the Los Alamos Scientific Laboratory, an AEC
nuclear weapons development laboratory. This panel advised the
Test Manager on such factors as weather conditions and their
potential effects on the scheduled tests.

The Field Manager provided for and supervised all auxiliary

services required for operating the NPG during Operation
BUSTER-JANGLE.
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2.1.2 Test Director's Organization

While the Test Manager and his staff provided the guidance
necessary to conduct Operation BUSTER-JANGLE, the day-to-day
responsibility for preparing the nuclear devices and planning and
implementing the experiments during the operation was delegated
to the Test Director (55; 61).

The daily planning and implementation of the many test
programs performed by agencies and contractors of the AEC and DOD
required close liaison between the agencies involved and the
units administered by the Test Director, a representative of
LASL. The principal components of the Test Director's
organization were the Weapons Effects Test Unit and the Weapons
Development Test Unit. The Weapons Effects Test Unit conducted
scientific experiments designed to measure the effects of each
detonation. Although administaered by SWC, these experiments were
planned and implemented by the AEC, the Armed Forces Special
Weapons Project, and various military agencies and laboratories.
Both the administration and scientific activities of the Weapons
Development Test Unit, which conducted scientific experiments to
evaluate the nuclear devices detonated, were under the direction
of the Los Alamos Scientific Laboratory.

As shown in figure 2-3, the Test Director's organization
included several subsections. These subsections were responsible
for technical liaison, engineering and construction, plans and
operations, administration, classification, and liaison with SWC.
Consisting of representatives from various DOD and AEC agencies,
the subsections provided services to projects of both the weapons

effects program and the weapons development program.
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Other units provided services to the Test Director. As

N indicated in figure 2-3, SWC supported four of the ten units.
{A The six units not involving SWC support were (55; 61):

Radiological Health and Safety
Weapons Assembly

Timing and Firing

Firing Party

Documentarv Photography

Rear Echelon.

% The Radiological dealth and Safety Group supervised onsite
2 and offsite radiological safety activities at BUSTER-JANGLE. The
Onsite Operations Officer was responsible for the area withinr a
32-kilometer radius of each ground zero. He and his staff issued
?, film badges during BUSTER-JANGLE, directed monitoring activities,
- and briefed recovery and decontamination personnel prior to their
postshot entry in the shot area. The Offsite Operations Officer
was responsible for radiological safety activities extending to a
'i 320-kilometer radius of the test site. He and his staff super- -
) vised both ground and aerial surveys, maintained liaison with the
Air Weather Service and the Civil Aeronautics Administration, and
managed an Information Center. The Offsite Operations staff

included a representative from the Civil Aeronautics Administra- -

tion, who helped determine the airways to be closed to commercial
aircraft on shot-days. The Radioclogical Health and Safety Group
is discussed further in section 5.2 of this volume, Radiation =
Protection for the Test Organization (86; 102), f

The Weapons Assembly Unit included personnel from Sandia
Corporation whose responsibilities involved preparing the nuclear
device for detonation. -

The Timing and Firing Unit, which included personnel from
Edgerton, Germeshausen, and Grier, Inc. (EG&G), provided
instruments and apparatus for setting the timing for the -




detonations and for firing the nuclear devices. The PFiring Party
prepared for detonation the nuclear devices that were not dropped
{ from aircraft.

The Documentary Photography Unit consisted of personnel from
LASL. These individuals took motion pictures and still

. photographs for the scientific and technical programs.

The Rear Echelon notified the Director of LASL of the

readiness and progress of test unit activities (55; 61).

The units of the Test Director's organization receiviang SWC
support were:

Weather

Special Phenomena
Strike Plane

Military Support Plane.

»
e 0o 0o 0

LY The Weather Unit gave the Test Director meteorological

- information important in scheduling the dectonations, such as

- specific data on wind and cloud conditions. The 2059th Air

3 Weather Group, Tinker AFB, Oklahoma, directed the meteorclogical
analysis from the Control Point Weather Station and stations in
the surrounding area. The 6th Weather Squadron was assisted by a

;; consultant from Andrews AFB, Maryland.
& The Special Phenomena Unit conducted cloud sampling and 1
-Q cloud tracking. Section 4.3 of this volume, Air ¥orce Support

- Missions at Operation BUSTER-JANGLE, discusses these sactivities.

The Strike Plane Unit was responsible for the air delivery
of nuclear devices.

The Military Support Plane Unit supplied air transportation
support to the Test Director. The group also operated heli-
s copters required for radiological safety surveys (55; 61).
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The Test Director's technical advisors and support personnel
planned and conducted the day-to-day test activities. The tech-
nical adv.sors reviewed the propogsed activities for each program
anrl project of the various laboratories and agencies. Working
witli the technical advisors and representatives of the support
g roup, tne Test Director and his staff revised tne proposed plans
to include schedules, constructicn, supplies, transpcrtation,
radiological safety, air support, and postshot recovery opera-
tions. The Test Director anl his staft presented these revised
plans to che Test Manager, who had final authority to review and
approve activities associated with Operation BUSTER-JANGLE.

2.1.3 Field Manager's Organization

The Field Manager was in charge of auxiliary services
vequired for maintenance of the NPG, :ncluding Camp Mercury.
These services included administration; operations, which
invnlved constcuction, camp maintenance, and transportation;
communications; security; and public relations. While the Field
Manager and his 'staff were mostly AuUC personnel, various
contractors performed the services. The specific duties of the
sccections responsible for these services are indicated by their
tities in figure 2-4 (55).

2.2 THE ORGANIZATION OF EXERCISES DESERT ROCK I, II, AND III

Exercise Desert Rock troops were present at Operation
BUSTER-JANGLE through an agrecment between the AEC aid DOD.
Desert Rock activities were contingent upon approval of the Test
Manager. The Test Manager had final control over the planning
and scheduling of the nuclear events and review and approval
authority over all associated program activitizs at the NPG,
Therefore, his influence extended to Desert Rock activities.
Operstionally, however, Desert Rock had its own administrative
structure.
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Headquartevrs for Exercises Desert Rock I, II, and 11l were
formally established in the spring and summer of 1£51. Although
there were three exercises, there were only two Desert Rock
n»rganizations at Operation BUSTER-JANGLE. The first organization
conducted Exercise Desert Rock i1 at Shot DOG, and the second
implemented Exercise Desert Rock II at Shot SUGAR and Exercise
Desert Rock III at Shot UNCLE., The two bDesert Rock organizations
were complex and included many military units. The following
paragraphs highlight the key elements within the Desert Rock
organizations.

Exercise Desert Rock I was directed by the Commanding
General of III Corps, as shown in figure 2-5. The Exercise
Director was also the Commarder of Camp Desert Rock. As kExercise
Director, he was responsiblie for supervising the activities of
the exercise troops, as well as those of the support troops.
Exercise troops were organized under unit commanders, who
reported to the Exercise Director. As Camp Desert Rock
Commander, the Exercise Director supervised the administration of
base facilities.

The Exercise Director was assisted by administrative and
staff units. These units provided the services necessary to
sustain the exercise troops participating in specific test
activities (87; 60).

The Chief of Staff was responsibie for coordinating all
staff functions related to Exercise Desert Rock I. The Deputy
Exercise Director and the Deputy Camp Commander reported to the
Chief of Staff. The Deputy Exercise Director directed Desert
Rock I activities. The Deputy Camp Commander administered Camp
Desert Rock and provided the Exercise Director with clerical and
administrative support. The Deputy Camp Commander also
administered the Camp Desert Rock Visltors' Bureau. The
Visitors' Bureau planned and administered many aspects of the
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observers' activities, including transport between Camp Desert
Rock and the NPG (57).

General staffs for administration, security and intelli-
gence, operations, and logistics coordinated the activities of
the Desert Rock support and maneuver units, which operated Camp

Desert Rock and conducted the Desert Rock exercises.

The G-1, Administration, established personnel management

and other administrative policies for Camp Desert Rock (57).

The G-2, Security and Intelligence, was responsible for
arranging adequate security safeguards for all classified
material connected with Exercise Desert Rock I and ensuring that
all personnel had proper security clearances. The staff main-
tained close -lialson with the Security Branch of the test organi-
zation to ensure a smooth flow of troop observer and troop
maneuver convoys into the NPG on shot-days (57).

The G-3, Operations, was responsible for planning and

- coordinating the troop exercise. Specific duties included coor-

‘
P

dinating the involvement of the effects evaluation teams and the
maneuver troops and oversceing radiological safety procedures (57).

The 111 Corps technical service representatives, in
coordination with the AFSWP Advisory Group, conducted the Desert
Rock 1 effects tests., 8ix evaluation teams, each consisting of
approximately ten persons, studied the effects of Shot DOG on
military equipment and field fortifications. One team came from
each of the following branches: Chemical, Signal, Engineer,
Medical, Ordnance, and Quartermaster. Section 3.3 details

activities of the evaluation teams during Exercises Desert Rock
i, 1I, and II1 (57).
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Working through the G-3, the Deputv Exercise Director
directed the troop maneuver at Shot DOG. Section 3.2 discusses
this troop maneuver, which was the only one conducted during
Operation BUSTER-JANGLE.

The Chemical Officer, who worked with the G-3, was
responsible for the Desert Rock Radiological Safety Unit, which
planned and conducted the radiological safety procedures
developed to limit the exposure received by troops entering the
forward area. The Desert Rock Radiological Safety Unit was
assisted by the AFSWP Advisory Group. The unit operated
separately from but with the guidance of the AEC Radiological
Health and Safety Group. Before the Desert Rock exercises began,
AEC radiological safety instructors trained Desert Rock personnel
in radiological safety procedures. Desert Rock monitors
conducted ground surveys before troops entered the forward area
after a detonation. Monitors also accompanied Desert Rock
pavrticipants entering the forward area (57; 101).

The G-4, Logistics, was responsible for logistical services
for Camp Desert Rock and the exercise troops. This section
coordinated the procurement of equipment and materials for
displays, construction materials for bunkers and gun emplace-
ments, and heavy construction equipment. It also provided staff

supervision for construction, communications, and transportation
(57).

Exercises Desert Rock II and 1II were administered by an
organization similar to but smaller than the structure estab-
lished for Exercise Desert Rock I, The Desert Rock II and III
organization, shown in figure 2-6, was headed by the Exercise
Director. He was an AYmy general, although not the Commanding
General of III Corps, as in Exercise Desert Rock I. The Exercise
Director of Desert Rock II and III supervised troop participetion
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in Desert Rock activities and directed Camp Desert Rock activi-
ties. He was assisted in his duties by the Chief of Staff and
the Deputy Camp Commander. The Chief of Staff also coordinated
Desert Rock II and III activities, & responsibility he did not
have in Exercise Desert Rock I. The Deputy Camp Commander
functioned as he did in Exercise Desert Rock 1, administering
Camp Desert Rock and the Visitors' Bureau (60).

The Officer in Charge, Effects Tests, was responsible to the
Chief of Staff. Working with the AFSWP Advisory Group, this
officer commanded the damage effects evaluation teams at SUGAR
and UNCLE. The position of Officer in Charge, Effects Tests, did

not exist in the Desert Rock 1 organization (60).

Because Desert Rock II and III were not structured on the
Corps level, the organization included staff sections designated
S-1, S-2, S§-3, and S-4, rather than general staff sections (60).
Their responsibilities were basically the same as those of the
general staff sections in the Exercise Desert Rock 1
organization.
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ol CHAPTER 3

i: EXERCISE DESERT ROCK PROGRAMS AT OPERATION BUSTER-JANGLE

- Exercises Desert Rock I, II, and IIl were troop training

. programs organized by the Sixth U.S. Army at Operation BUSTER-

' JANGLE. Exercise Desert Rock I was conducted at Shot DOG, and
Exercises Desert Rock II and III were conducted at Shots SUGAR
and UNCLE, respectively. The exercises were the first staged by

g“ the Armed Forces during continental nuclear weapons testing.

K-~ During the summer of 1951, the Chairman of the Atomic Energy
Commission received the proposal for Exercise Desert Rock 1

T 4 through the Military Liaison Committee. The Chairman agreed to
the outline for the operations, which included a troop maneuver
A at Shot DOG and activities for military observers and effects
evaluation teams at all three shots (7; 76).

Because of the increasing dependence of U.S. defense policy
or nuclear capabilities, the armed services developed Exercise
Desert Rock to test tactics and protective measures for use
during a nuclear conflict. The objectives were to (57; 60):

® Study the military uses of nuclear weapons

NN

® Train military personnel in the tactical use of
nuclear weapons

o

e Study the psychological reactions of military
participants to the detonation of a nuclear
weapon

- ® Test the effects of a nuclear detonation on
animals and military equipment




® Determine the effects of a nuclear detonation
on field fortifications and defensive
structures

e Determine appropriaste measures for radiation
protection and instruct participants in those
measures.

Approximately 6,500 individuals took part in Exercise Desert
Rock I, TI, and III activities. DOD personnel at Camp Desert
Rock, located just outside the southern boundary of the NPG, were
divided into two groups: Camp Desert Rock troops and Desert Rock
exercise troops (57; 85; 102).

Camp Desert Rock Troops

Camp Desert Rock troops consisted of about 2,500 soldiers at
the beginning of Exercise Desert Rock 1. These soldiers were
drawn mainly from units of the Sixth U.S. Army. Some Desert Rock
troops were stationed at the camp throughout Exercises Desert
Rock I, II, and III. Many troops, however, returned to their
home stations after the first and largest exercise was completed
on 1 November 19£1. Desert Rock personnel provided necessary
support functions for the camp, such as administration, transpor-
tation, construction, communications, security, food, and
laundry.

Some Desert Rock participants entered the forward testing
areas of Yucca Flat to help prepare for specific Desert Rock
activities, to assist in operations during test events, or to
help ensure safe postshot recovery operations. Three units
particularly involved in shot-day operations were the Control
Group, the Radiological Safety Unit, and the AFSWP Advisory
Group.

The Control Group, composed of members of the Camp Desert
Rock staff sections, along with military police and signal

a7




personael, accompanied the troops into the forward area. Their
duties were to supervise Desert Rock operations and to maintain
{ contact with the Exercise Director.

The functions of the Radiological Safety Unit included:
® Enforcing radiological safety criteria
¢ Issuing and collecting film badges

® Providing radiological safety monitors to supplement
those provided by the AEC

e Conducting radiological surveys after the initial
AEC survey .

@ Accompanying observers and evaluation teams on their
postshot inspections of the equipment displays

e Establishing decontamingtion stations and proce- .

dures. T

The functions of the Radiological Safety Unit are discussed

generally in chapter 2 aand specifically in chapter 5 of this
volume (57; 60; 102).

The AFSWP Advisory Group, consisting of three AFSWP
officers, was assigned to Camp Desert Rock to provide technical 2
assistance and advice to Desert Rock personnel. Before the shot, 9?
they instructed observers and maneuver trcops in nuclear weapons g
_ and their effects. After the detonation, they briefed the m
: participants as they toured the equipment displays. 1In addition,
they assisted the evaluation teams in assessing and then !
N preparing reports on the detonation's effects on the displays.

Besides the Control Group, the Radiological Safety Unit, and ff
the Advisory Group, several other Desert Rock support elements
engaged in activities before shot-day and on the day of the
detonation. Members of the 231st Engineer Combat Battalion spent
‘ from one to five days constructing field fortifications in the
1 display areas prior to Shots DOG, SUGAR, and UNCLE. On shot-day,
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transportation personnel conveved observers to a location at
least nine kilometers from ground zero, where they witnessed the
{3 detonation. After the detonation, they transported the observers
\ and evaluation teams into the forward area for an inspection of
i the equipment displays. This inspection took place on shot-day
3 at Shot DOG but not until one day after Shot SUGAR and two days
* after Shot UNCLE. The Shot DOG observers left the buses to walk
through the display. At Shots SUGAR and UNCLE, however,
observers remained on the buses while they drove through the

WA e

displays.

Military police provided traffic control in Camp Desert Rock
R and at the Nevada Proving Ground during the rehearsals conducted
: before shot-day and during the activities on the day of detona-

WeeS L T

tion and the days following.

Signal Corps personnel installed, operated, and maintained
wire and radio communications within the forward area, as well as
at Camp Desert Rock. They also established public address systems
at the observation points and display areas to be used for briefing
participating troops.

Medical support was provided in the forward area, as well as

TIIETTR T s

at Camp Desert Rock. During operations on shot-day, a medical
aid station was established at the observation point. Maneuver

ST

units also provided some of their own medical support (57; 60).

i

e Desert Rock Exercise Troops

Approximately 3,700 exercise troops participated in

o e e e

Exercise Desert Rock I indoctrination and training programs. At
least several hundred exercise troops took part in Exercises -
Desert Rock II and III, but the total has not been documented. .
- 2 These troops, unlike the support troops, were stationed at Camp

Desert Rock for short periods ranging from several davs to about ‘
two weeks. ;
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Exercises Desert Rock I, II, and IIT consisted of the
following activities:

e Troop observer program
® Troop maneuver
e Damage effects tests,

The troop observer program was designed to acquaint military
and civilian Department of Defense personnel with the effects of
nuclear detonations. The program consisted of preshot lectures
and films, observations of nuclear detonations in the forward
area of the Nevada Proving Ground, and postshot tours of equip-
ment display areas (57; 60).

The troop maneuver was designed to train participants in the
tactical use of nuclear weapons and to demonstrate to partici-
pants the effects of nuclear detonations., A troop maneuver was
conducted at Shot DOG as part of Exercise Desert Rock I. Troop
maneuvers were not conducted at Shots SUGAR and UNCLE (60).

The damage .effects tests were conducted to determine the
effects of a nuclear detonation on military equipment, field
fortifications, and animals (57; 60).

3.1 OBSERVER ACTIVITIES AT EXERCISES DESERT ROCK I, II, AND III

The Exercise Desert Rock I observer program involve